From an egg to a fledgling:A perspective on shorebird breeding ecology and chick energetics by Tjørve, Kathleen Marjorie Calf
  
 University of Groningen
From an egg to a fledgling
Tjørve, Kathleen Marjorie Calf
IMPORTANT NOTE: You are advised to consult the publisher's version (publisher's PDF) if you wish to cite from
it. Please check the document version below.
Document Version
Publisher's PDF, also known as Version of record
Publication date:
2006
Link to publication in University of Groningen/UMCG research database
Citation for published version (APA):
Tjørve, K. M. C. (2006). From an egg to a fledgling: A perspective on shorebird breeding ecology and chick
energetics. [S.l.]: s.n.
Copyright
Other than for strictly personal use, it is not permitted to download or to forward/distribute the text or part of it without the consent of the
author(s) and/or copyright holder(s), unless the work is under an open content license (like Creative Commons).
Take-down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.
Downloaded from the University of Groningen/UMCG research database (Pure): http://www.rug.nl/research/portal. For technical reasons the




Adams NJ, GIH Kerley & JJ Watson. 1999. Disturbance of incubating African Black 
Oystercatchers: is heating of exposed eggs a problem? Ostrich, 70: 225–228. 
Andreev AV. 1988. Food demands and individual survival in the arctic chicks. In 
AV Andreev & AY Kondratyev (eds.), Studies and protection of birds in northern 
ecosystems, pp. 8–17. USSR Academy of Sciences, Vladivostok: Far-eastern 
Branch. 
Andres BA & GA Flaxa. 1995. Black Oystercatcher. In A Poole & F Gill (eds.), The
birds of North America, No. 155. The Academy of Natural Sciences, 
Philadelphia, and The American Ornithologists' Union, Washington D.C. 
Ar A & H Rahn. 1980. Water in the egg: overall budget of incubation. American 
Zoologist, 20: 373–384. 
Baker J & M Cadman. 1980. Breeding schedule, clutch size and egg size of American 
Oystercatchers (Haematopus palliatus) in Virginia. Wader Study Group Bulletin,
30: 32–33. 
Bakken GS, WR Santee & DJ Erskine. 1985. Operative and standard operative 
temperature: tools for thermal energetic studies. American Zoologist, 76: 2247–
2257.
Barnes KN. 1998. The Eskom red data book of birds of South Africa, Lesotho and Swaziland.
BirdLife South Africa, Johannesburg. 
Barrett RT. 1989. The effect of egg harvesting on growth and breeding success of the 
Shag Phalacrocorax aristotelis and the Kittiwake Rissa tridactyla on Bleiksoy, 
North Norway. Ornis Fennica, 66: 115–122. 
Barrett RT & OJ Runde. 1980. Growth and survival of nestling Kittiwake, Rissa 
tridactyla, in Norway. Ornis Scandinavica, 18: 228–235. 
Beintema AJ & GH Visser. 1989a. The effect of weather on time budgets and 
development of chicks of meadow birds. Ardea, 77: 181–192. 
Beintema AJ & GH Visser. 1989b. Growth parameters in chicks of Chadriiform birds. 
Ardea, 77: 169–180. 
Belopo'skii LO. 1957. Ecology of sea colony birds of the Barents Sea. Trans. Israel 
Programme for Scientific Translations. Jerusalem, 1961. 
BirdLife International. 2004. Threatened birds of the world 2004. BirdLife International, 
Cambridge. 
Brown M & CT Downs. 2002. Development of homeothermy in hatchling Crowned 
Plovers Vanellus coronatus. Journal of Thermal Biology, 27: 95–101. 
Brown M & CT Downs. 2003. The role of shading behaviour in the thermoregulation 
of breeding Crowned Plovers (Vanellus coronatus). Journal of Thermal Biology,
28: 51–58. 
Brown WY. 1976. Growth and fledging age of Sooty Tern chicks. Auk, 93: 179–183. 
Bunce A, SJ Ward & FI Norman. 2005. Are age-related variations in breeding 
performance greatest when food availability is limited? Journal of Zoology,
266: 163–169. 
Cairns WE. 1982. Biology and behaviour of breeding Piping Plovers. Wilson Bulletin,
94: 531–545. 
References 225
Calf KM. 2004. Mole snake Pseudaspis cana predation of African Black Oystercatcher 
Haematopus moquini eggs. Wader Study Group Bulletin, 104: 103–104. 
Calf KM, J Cooper & LG Underhill. 2003. First breeding records of Kelp Gull Larus 
dominicanus vetula at Robben Island, Western Cape, South Africa. African 
Journal of Marine Science, 25: 391–393. 
Calf KM & LG Underhill. 2002. Productivity of African Black Oystercatchers 
Haematopus moquini on Robben Island, South Africa, in the 2001-2002 
breeding season. Wader Study Group Bulletin, 99: 45–49. 
Calf KM & LG Underhill. 2003. Productivity of African Black Oystercatchers 
Haematopus moquini on Robben Island, South Africa, in the 2002-2003 
breeding season. ADU Research Report, 51: 1–13. 
Calf KM & LG Underhill. 2005. Tidal impact on breeding African Black 
Oystercatchers on Robben Island, Western Cape, South Africa. Ostrich 
76: 219–221. 
Chappell MA. 1980. Thermal energetics of chicks of arctic breeding shorebirds. 
Comparative and Biochemical Physiology, 65 A: 311–317. 
Chernov YI. 1985. The living tundra. Cambridge University Press, Cambridge. 
Congdon BC. 1990. Brood enlargement and postnatal-development in the Black 
Noddy, Anous minutus. Emu, 90: 241–247. 
Coulson JC & JM Porter. 1985. Reproductive success of the Kittiwake, Rissa tridactyla:
the roles of clutch size, chick growth rates and parent quality. Ibis, 127: 450–
466.
Coulson JC & E White. 1958. The effect of age on the breeding biology of the 
Kittiwake (Rissa tridactyla). Ibis, 100: 40–51. 
Covas R, C Doutrelant & MA du Plessis. 2003. Experimental evidence of a link 
between breeding conditions and the decision to breed or to help in a colonial 
cooperative bird, Proceedings of the Royal Society, London B.
Cramp S, KEL Simmons, DJ Brooks, NJ Collar, E Dunn, R Gillmor, PAD Hollom, 
R Hudson, EM Nicholson, MA Ogivie, PJS Olney, CS Roselaar, KH Voous, 
DIM Wallace, J Wattel & MG Wilson. 1983. Handbook of the birds of Europe, the 
Middle East and North Africa. The birds of the Western Palearctic. Oxford University 
Press, Oxford. 
Crawford R & B Dyer. 2000. Wildlife of Robben Island. Avian Demography Unit, Cape 
Town. 
Dawson WR. 1975. Avian physiology. Annual Review of Physiology, 37: 441–465. 
Dawson WR & AF Bennett. 1980. Metabolism and thermoregulation in hatchling 
Western Gulls (Larus occidentalis livens). Condor, 78: 49–60. 
Dawson WR, AF Bennet & JW Hudson. 1976. Metabolism and thermoregulation in 
hatchling Ring-billed Gull. Condor, 78: 49–60. 
del Hoyo J, A Elliot & J Sargatal. 1996. Handbook of the birds of the world. Volume 3. 
Hoatzin to Auks. Lynx Edicions, Barcelona. 
Dement'ev GP & NA Gladov. 1969. Birds of the Soviet Union, Jerusalem. 
References226
Deviche P & PJ Sharpe. 2003. Reproductive endocrinology of a free-living, 
opportunistically breeding passerine (White-Winged Crossbill, Loxia
leucoptera). General and Comparative Endocrinology, 123: 268–279. 
Diamond, AW. 1976. Subannual breeding and moult cycles in the Bridled Tern, Sterna
anaethetus, in the Seychelles. Ibis, 118: 414–419. 
Dietz MW &  RE Ricklefs. 1997. Growth rate and maturation of skeletal muscles over 
a size range of galliform birds. Physiological Zoology, 70: 502–510. 
Dircksen R. 1932. Die Biologie des Austernfischers, der Brandseeschwalbe und der 
Küstenseeschwalbe nach Beobachtungen und Untersuchen auf Norderoog. 
Journal of Ornithology, 80: 427–521. 
Drent R & M Klaassen. 1989. Energetics of avian growth: the causal link with BMR 
and metabolic scope. In C Bech & RE Reinertsen (eds.), Physiology of cold 
adaptation in birds, pp. 349–359. Plenum Press, New York. 
Drent RH. 1970. Functional aspects of incubation in the Herring Gull. Behaviour 
Supplement, 17: 1–132. 
Drent RH & S Daan. 1980. The prudent parent: energetic adjustments in avian 
breeding. Ardea, 68: 225–252. 
Drent RH, M Klaassen & B Zwaan. 1992. Predictive growth budgets in terns and 
gulls. Ardea, 80: 5–17. 
Dunn EH. 1979. Nesting biology and development of young in Ontario Black Terns. 
Canadian Field Naturalist, 93: 276–281. 
Dunn EH. 1980. On the variability in energy allocation of nestling birds. Auk, 97: 19–
27.
Eisenberg JF. 1981. The mammalian radiations. An analysis of trends in evolution, adaptation 
and behavior. Athlone Press, London. 
Ens BJ, KB Briggs, UN Safriel & CJ Smit. 1996. Life history decisions during the 
breeding season. In JD Goss-Custard (ed.), The Oystercatcher. From individuals to 
populations, pp. 186–218. Oxford University Press, Oxford. 
Ens BJ, M Kersten, A Brenninkmeijer & JB Hulscher. 1992. Territory quality, parental 
effort and reproductive success of oystercatchers (Haematopus ostralegus). 
Journal of Animal Ecology, 61: 703–715. 
Fjeldså J. 1977. Guide to the young of European precocial birds. Skarv Nature Publications, 
Strandgarden. 
Freeman BM. 1967. Oxygen consumption by the Japanese Quail Coturnix coturnix 
japonica. British Poultry Science, 4: 169–178. 
Furness RW. 1987. The Skuas. Poyser, Calton. 
Gabrielsen GW, M Klaassen & F Mæhlum. 1992. Energetics of Black-legged 
Kittiwake Rissa tridactyla chicks. Ardea, 80: 29–40. 
Gessaman JA &  KA Nagy. 1988. Energy metabolism: errors in gas exchange 
conversion factors. Physiological Zoology, 61: 507–513. 
Gill RE Jr., P Tomkovich & BJ McCaffery. 2002. Rock Sandpiper (Calidris ptilocnemis).
In A Poole & F Gill (eds.), The birds of North America, No. 691. The birds of 
North America Inc., Philadelphia, PA. 
References 227
Glutz von Blotzheim UN, KM Bauer & E Bezzel (eds.). 1975. Handbuch der Vögel 
Mitteleuropas, Band 6, Charadriiformes (1. Teil). Akademisch 
Verlagsgesellschaft, Weisbaden, West Germany. 
Glutz von Blotzheim UN, KM Bauer & E Bezzel. 1977. Handbuch der Vogel 
Mitteleuropas, Band 7, Charadriiformes (2 Teil). Akademische 
Verlagsgesellschaft, Weisbaden. 
Goodburn SF. 1991. Territory quality or bird quality? Factors determining breeding 
success in the Magpie (Pica pica). Ibis, 133: 85–90. 
Grant MC. 1991. Relationships between egg size, chick size at hatching, and chick 
survival in the Whimbrel Numenius phaeopus. Ibis, 133: 127–133. 
Groves S. 1984. Chick growth, sibling rivalry, and chick production in American Black 
Oystercatchers. Auk, 101: 525–531. 
Gwinner E. 1986. Circannual rhythms. Springer, Heidelberg. 
Hall KRL. 1964. A study of the Blacksmith Plover Hopolopterus armatus in the Cape 
Town area. II Behaviour. Ostrich, 35: 3–16. 
Harris MP. 1964. Aspects of the breeding biology of the gulls Larus argentatus, L. fuscus 
and L. morinus. Ibis: 106: 432–456. 
Harris MP. 1970. Breeding ecology of the Swallow-tailed Gull, Cregagus furcatus. Auk,
87: 215–243. 
Hartwick EB. 1974. Breeding ecology of the Black Oystercatcher (Haemotopus bachmani
Audobon). Sysis, 7: 83–92. 
Hatley PJ & T Ankersen. 2003. Feral cat colonies in Florida: the fur and the feathers are flying.
University of Florida Conservation Clinic, Florida. 
Hau M, M Wikelski, H Gwinner & E Gwinner. 1999. Are Darwin’s finches 
opportunistic breeders? Proceedings of the American Association for the Advancement 
of Science, Pacific Division, 18: 57. 
Hazlitt SL & RW Butler. 2001. Site fidelity and reproductive success of Black 
Oystercatchers in British Columbia. Waterbirds, 24: 203–207. 
Hazlitt SL, RC Ydenberg & DB Lank. 2002. Territory structure, parental provisioning, 
and chick growth in the American Black Oystercatcher Haematopus bachmani.
Ardea, 90: 219–227. 
Heinroth O & M Heinroth. 1924–1932. Die Vögel Mitteleuropas I-IV. Hugo Bermüller 
Verlag, Berlin. 
Hemmings AD. 1984. Aspects of the breeding biology of McCormick's Skua, 
Catharacta maccormicki, at Signy Island, South Orkney Islands. British Antarctic 
Survey Bulletin, 65: 65–79. 
Hill RW. 1972. Determination of oxygen consumption by use of the paramagnetic 
oxygen analyser. Journal of Applied Physiology, 33: 261–263. 
Hockey P & C Dowie. 1995. Waders of southern Africa. Struik Publishing Group, Cape 
Town. 
Hockey PAR. 1981. Feeding techniques of the African Black Oystercatcher 
Haematopus moquini. In J Cooper (ed.), Symposium on birds of the sea and shore,
pp. 99–115. African Seabird Group, Cape Town. 
References228
Hockey PAR. 1983a. Aspects of the breeding biology of the African Black 
Oystercatcher. Ostrich, 54: 26–35. 
Hockey PAR 1983b. The distribution, population, movements and conservation of 
the African Black Oystercatcher Haematopus moquini. Biological Conservation,
25: 233–262. 
Hockey PAR. 1984a. Growth and energetics of the African Black Oystercatcher 
Haematopus moquini. Ardea, 72: 111–117. 
Hockey PAR. 1984b. Behaviour patterns of non-breeding African Black 
Oystercatchers Haematopus moquini at offshore islands, Fifth Pan African 
Ornithological Congress, pp. 707–727. 
Hockey PAR. 1996. Haematopus ostralegus in perspective: comparisons with other 
Oystercatchers. In JD Goss-Custard (ed.), From individuals to populations,
pp. 261–285. Oxford University Press, Oxford. 
Hockey PAR. 1999a. Conservation perspectives: African Black Oystercatcher. Under
Currents, 4: 4–5. 
Hockey PAR. 1999b. Red Data Book. The African Black Oystercatcher – Haematopus 
moquini. Endangered Wildlife, 32: 32–33. 
Hockey PAR. 2000. Oystercatcher conservation programme newsletter, Oystercatcher
Tidings, 1: 1. 
Hockey PAR. 2001. Oystercatcher conservation programme newsletter, Oystercatcher
Tidings, 2: 1–3. 
Hockey PAR., A Leseberg & D Loewenthal. 2003. Dispersal and migration of juvenile 
African Black Oystercatchers Haematopus moquini. Ibis 147: E114–E123. 
Hockey PAR, R Dean & Ryan P.. 2005. Robert's Birds of Southern Africa. Sixth Edition. 
The Trustees of the John Voelker Bird Book Foundation, Cape Town. 
Hockey PAR. & LG Underhill. 1983. Diet of the African Black Oystercatcher 
Haematopus moquini on rocky shores: spatial, temporal and sex-related 
variation. South African Journal of Zoology, 19: 1–11. 
Hötker H. 1994. The influence of weather on behaviour, growth and survival of Pied 
Avocet, Recurvirostra avocetta, chicks. Journal of Ornithology, 135: 17. 
Hulsman K & NPE Langham. 1985. Breeding biology of the Bridled Tern, Sterna
anaethetus. Emu, 85: 240–249. 
Hulsman K & G Smith. 1988. Biology and growth of Black-naped Tern, Sterna
sumatra: an hypothesis to explain the relative growth rates of inshore, 
offshore, and pelagic feeders. Emu, 88: 234–242. 
Hume ID. 2005. Concepts of and factors affecting digestive efficiency. In JM Starck & 
T Wang (eds.), Physiological and ecological adaptations to feeding in vertebrates. Science 
Publishers, Inc., Enfield. 
Jeffrey RG. 1987. Influence of human disturbance on the nesting success of African 
Black Oystercatchers. South African Journal of Wildlife Research, 17: 71–72. 
Joest R. 2003. Junge Sabelschnäbler (Recurvirostra avosetta L.) in unterschiedlichen 
Klimazonen: Physiologische und ethologische Anpassungen an ökologische Bedingungen in 
Norddeutschlnd und Südspanien. Doctorate thesis, Christian-Albrechts-
Universität, Germany. 
References 229
Kadlec JA, WH Drury & DK Onion. 1969. Growth and mortality of Herring Gull 
chicks. Bird Banding, 40: 222–233. 
Kendeigh SC. 1969. Tolerance of cold and Bergmann's rule. Auk, 86: 12–25. 
Kersten M. 1997. Living leisurely should last longer. Energetic aspects of reproduction in the 
oystercatcher. Doctorate thesis, University of Groningen, Netherlands. 
Kersten M & A Brenninkmeijer. 1995. Growth, fledgling success and post-fledging 
survival of juvenile Oystercatchers Haematopus ostralegus. Ibis, 137: 396–404. 
Kersten M & T Piersma. 1987. High levels of energy expenditure in shorebirds: 
metabolic adaptations to an energetically expensive way of life. Ardea,
75: 175–187. 
Ketterson ED & V Nolan Jr. 1992. Hormones and life histories: An integrative 
approach. American Naturalist, 140: S33–S62. 
Klaassen M. 1994. Growth and energetics of tern chicks from temperate and polar 
environments. Auk 111: 515–544. 
Klaassen M & C Bech. 1992. Resting and peak metabolic rates of Arctic Tern 
nestlings and their relations to growth rate. Physiological Zoology 65: 803–814. 
Klaassen M, C Bech, D Masman & G Slagsvold. 1989. Growth and energetics of 
Arctic Tern chicks (Sterna paradisaea). Auk, 106: 240–248. 
Klaassen M & R Drent. 1991. An analysis of hatchling resting metabolism:  in search 
of ecological correlates that explain deviations from allometric relations. 
Condor, 93: 612–629. 
Klaassen M, B Habekotte, P Schinkelshoek, E Steinen & P van Tienen. 1994. 
Influence of growth rate retardation on time budgets and energetics of Arctic 
Tern Sterna paradiseae and Common Terns S. hirundo chicks. Ibis, 136: 197–204. 
Klaassen M, B Zwaan, P Heslenfeld, P Lucas & B Luijckx. 1992. Growth rate 
associated changes in the energy requirements of tern chicks. Ardea, 80: 19–
29.
Kleiber M & JE Dougherty. 1934. The influence of environmental temperature on the 
utilisation of food energy in baby chicks. Journal of General Physiology, 17: 701–
726.
Krijgsveld K, JM Olson & RE Ricklefs. 2001. Catabolic capacity of the muscles of 
shorebird chicks: maturation of function in relation to body size. Physiological
and Biochemical Zoology, 74: 250–260. 
Krijgsveld K, JWH Reneerkens, G McNett & RE Ricklefs. 2003a. Time budgets and 
body temperature of chicks of American Golden Plovers in response to 
fluctuating ambient temperatures. Condor, 105: 268–278. 
Krijgsveld K, RE Ricklefs & GH Visser. submitted manuscript. Daily energy 
expenditure in precocial shorebird chicks: smaller species perform at a higher 
level.
Krijgsveld KL, GH Visser &  S Daan. 2003b. Foraging behaviour and physiological 
changes in precocial quail chicks in response to low temperatures. Physiology
and Behaviour, 79: 311–319. 
L'Hyver M & EH Miller. 1991. Geographic and local variation in nesting phenology 
and clutch size of the Black Oystercatcher. Condor, 93: 892–903. 
References230
Lack D. 1968. Ecological adaptations in breeding birds. Metheun, London. 
Langham N. 1986. The effect of cyclone "Simon" on tern nesting on One Tree Island, 
Great Barrier Reef, Australia. Emu, 86: 53–57. 
Langham NP & K Hulsman. 1986. The breeding biology of the Crested Tern, Sterna
bergii. Emu, 86: 23–32. 
LeCroy M & CT Collins. 1972. Growth and survival of Roseate and Common Tern 
chicks. Auk, 89: 595–611. 
Leseberg A, PAR Hockey & D Loewenthal. 2000. Human disturbance and the chick-
rearing ability of African Black Oystercatchers (Haematopus moquini): a 
geographical perspective. Biological Conservation, 96: 379–385 
Lifson N & R McClintock. 1966. Theory of use of the turnover rates of body water 
for measuring energy and material balance. Journal of Theoretical Biology, 12: 46–
74.
Lind H. 1965. Parental feeding in the Oystercatcher (Haematopus o. ostralegus (L.)). 
Dansk Ornitologisk Forening Tidsskrift, 59: 1–31. 
Lotz CN, CM del Rio & SW Nicolson. 2003. Hummingbirds pay a high cost for a 
warm drink. Journal of Comparative Physiology B, 173: 455–462. 
Maclean GL. 1993. Robert's Birds of Southern Africa. Sixth Edition. The Trustees of the 
John Voelker Bird Book Foundation, Cape Town. 
Maclean GL. 1997. Spotted Dikkop. In JA Harrison, DG Allan, LG Underhill, 
M Herremans, AJ Tree, V Parker & CJ Brown (eds.), The atlas of southern 
African birds, Vol. 1: Non-passerines, pp. 438. BirdLife South Africa, 
Johannesburg. 
Manly BFJ. 1991. Randomisation and Monte Carlo methods in biology. Chapman and Hall, 
London. 
Martin AP. 1997. African Black Oystercatcher Haematopus moquini. In JA Harrison, 
DG Allan, LG Underhill, M Herremans, AJ Tree, V Parker & CJ Brown 
(eds.), The atlas of southern African birds, Vol. 1. Non-passerines, pp. 374–375. 
BirdLife South Africa, Johannesburg. 
Martin TE. 1987. Food as a limit to breeding birds: a life history perspective. Annual 
Review of Ecology and Systematics 18: 453–487. 
Maunder JE & W Threlfall. 1972. The breeding biology of the Black-legged Kittiwake 
in Newfoundland. Auk, 89: 789–816. 
Mayfield HF. 1960. The Kirtland's Warbler. Cranbrook Institute of Science, Bloomsfiled 
Hills, Michegan. 
Mayfield HF. 1975. Suggestions for calculating nest success. Wilson Bulletin, 87: 456–
466.
McNabb A & JM Olsen. 1996. Development of thermoregulation and its hormonal 
control in precocial and altricial birds. Poultry Avian Biological Review, 7: 111–
125.
Meltofte H, T Piersma, H Boyd, B McCaffery, B Ganter, RE Gill, V Colovnyuk, 
K Graham, RIG Morrison, E Nol, H-U Rosner, D Schamel, H Schekkerman, 
MY Soloviev, PS Tomkovich, D Tracy, I Tulp & L Wennerberg. submitted 
References 231
manuscript. Shorebirds and climate: a circumpolar review of breeding 
conditions. 
Miskelly CM. 1990. Breeding systems of New Zealand Snipe Coenocorypha auklandica
and Chatham Island Snipe C. pusilla: Are they food limited? Ibis, 132: 366–
379.
Mlody B & PH Becker. 1991. Körpermasse-Entwicklung und Mortalität von Küken 
der Flußeeschwalbe, Sterna hirundo, unter ungünstigen Umweltbedingungen. 
Vogelwarte, 36: 110–131. 
Morozov VV, & PS Tomkovich. 1988. Breeding biology of Red-necked Stint on 
eastern Cutotski peninsula. Archives of the Zoological Museum of Moscow State 
University, 26: 184–206. 
Motulsky H & A Christopoulos. 2004. Fitting models to biological data using linear and 
nonlinear regression. Oxford University Press, New York. 
Nagy KA. 1980. CO2-production in animals: analysis of potential errors in the doubly 
labeled water method. American Journal of Physiology, 238: R466–R473. 
Nagy KA. 1983. The doubly-labelled water (3HH18O) method: a guide to its use. UCLA, Los 
Angeles.
Nice MM. 1962. Development of behaviour in precocial birds. Transactions of the 
Linnaean Society, 8: 1–211. 
Nisbet ICT, JA Spendelow & JS Hatfield. 1995. Variations in growth of Roseate Tern 
chicks. Condor, 97: 335–344. 
Nogales M, A Martin, BR Tershy, CJ Donlan, D Veitch, N Puerta, B Wood & 
J Alonso. 2004. A review of feral cat eradication on islands. Conservation 
Biology, 18: 310–319. 
Nol E. 1984. Reproductive strategies of American Oystercatchers (Aves: Haematopodidae).
Doctorate thesis, University of Toronto, Canada. 
Nol E. 1989. Food supply and reproductive performance of the American 
Oystercatcher in Virginia. Condor, 91: 429–435. 
Nol E, AJ Baker & MD Cadman. 1984. Clutch initiation dates, clutch size, and egg 
size of the American Oystercatcher in Virginia. Auk, 101: 855–867. 
Nol E & D Boire. 1996. Embryonic brain growth in two shorebirds: Charadrius vociferus
and Gallinago gallinago. Brain Behavior and Evolution, 48: 16–26. 
Norton DW. 1970. Thermal regimes of nests and bioenergetics of chick growth in the 
Dunlin (Calidris alpina) at Barrow, Alaska. Masters thesis, University of Alaska, 
Fairbanks.
Norton DW. 1973. Ecological energetics of Calidrine Sandpipers breeding in northern Alaska. 
Doctorate thesis, University of Alaska, Fairbanks. 
Nysewander DR. 1977. Reproductive success of the Black Oystercatcher in Washington State.
Masters thesis, University of Washington, United States. 
O'Conner RJ. 1984. The growth and development of birds. Wiley, Chichester. 
Oatley TB & LG Underhill. 2001. Distances moved and elapsed times between 
ringing and recovery for three Ploceus weavers in southern Africa. Ostrich,
72: 41–44. 
References232
Osbaldiston GW. 1966. The response of the immature chicken to ambient 
temperature. In C Horton-Smith & EC Amoroso (eds.), Physiology of the 
domestic fowl, pp.228–234. Oliver and Boyd, Edinburgh. 
Osborne TO. 1985. Aspects of the breeding biology and feeding behaviour of the 
Brown Skua, Catharacta lonnbergi, on Bird Island, South Georgia. British
Antarctic Survey Bulletin, 66: 57–71. 
Palokangas R & R Hissa. 1971. Thermoregulation in young Black-headed Gull (Larus 
ridibundus L.). Comparative Biochemistry and Physiology A, 38: 743–750. 
Parmelee DF. 1970. Breeding behaviour of the Sanderling in the Canadian high arctic. 
Living Bird, 9: 97–145. 
Parmelee DF, DW Greiner & WD Graul. 1968. Summer schedule and breeding 
biology of the White-rumped Sandpiper in the central Canadian Arctic. Wilson 
Bulletin, 80: 5–29. 
Parsons NJ & LG Underhill. 2003. The importance of Koeberg Nuclear Power 
Station for coastal birds. Report to ESKOM Koeberg Nuclear Power Station. 
ADU Research Report 64: 1–12.
Pearson TH. 1968. The feeding ecology of sea-birds breeding on the Farne Islands, 
Northumberland. Journal of Animal Ecology, 37: 521–552. 
Pettit TN, GV Byrd, GC Whittow & MP Seki. 1984. Growth of the Wedge-tailed 
Shearwater in the Hawaiian islands. Auk, 101: 101–117. 
Pienkowski MW. 1984. Behaviour of young Ringed Plovers Charadrius hiaticula and its 
relationship to growth and survival to reproductive age. Ibis, 126: 133–155. 
Portman A. 1955. Die postembryonale Entwicklung der Vögel als Evolutionsproblem, 
Acta XI Congress of International Ornithologists, Basel, pp. 138–151. 
Portman A & E Sutter. 1940. Über die postembryonale Entwickling des Gehirns bei 
Vögeln. Revue Suisse de Zoologie, 47: 195–202. 
Prop J & JL Quinn. 2003. Constrained by available raptor hosts and islands: density-
dependent reproductive success in Red-breasted Geese. Oikos, 102: 571–580. 
Quinn JL, J Prop, Y Kokorev & JM Black. 2002. Predator protection or similar habitat 
selection in Red-breasted Geese nesting associations: extremes along a 
continuum. Animal Behaviour, 65: 297-307. 
Rahn H, RA Ackerman & CV Paganelli. 1984. Eggs, yolk, and embryonic growth rate. 
In GC Whittow & H Rahn (eds.), Seabird energetics, pp. 89–111. Plenum Press, 
New York. 
Redfern CPF. 1983. Aspects of the growth and development of Lapwings Vanellus 
vanellus. Ibis, 125: 266–272. 
Reid BE. 1966. The growth and development of the South Polar Skua. Notornis,
13: 71–89. 
Ricklefs RE. 1967. A graphical method of fitting equations to growth curves. Ecology,
48: 978–983. 
Ricklefs RE. 1968. Patterns of growth in birds. Ibis, 110: 419–451. 
Ricklefs RE. 1969. Preliminary models for growth rates in altricial birds. Ecology,
50: 1031–1039. 
References 233
Ricklefs RE. 1973. Patterns of growth in birds II. Growth rate and mode of 
development. Ibis, 115: 173–201. 
Ricklefs RE. 1974. Energetics of reproduction in birds. In RA Paynter (ed.), Avian 
Energetics, pp. 152–297. Nuttal Ornithological Club, Cambridge, 
Massacheusetts.
Ricklefs RE. 1976. Growth rates of birds in humid new world tropics. Ibis, 118: 179–
207.
Ricklefs RE. 1979. Adaptation, constraint, and compromise in avian postnatal 
development. Biological Research, 54: 269–290. 
Ricklefs RE. 1983. Avian postnatal development. In DS Farner, JR King & KC Parkes 
(eds.), Avian Biology, Vol. VII, pp. 1–83. Academic Press, New York. 
Ricklefs RE. 1984a. Egg dimensions and neonatal mass of shorebirds. Condor, 86: 7–
11.
Ricklefs RE. 1984b. The optimization of growth rate in altricial birds. Ecology,
65: 1602–1616. 
Ricklefs RE, RE Shea & IH Choi. 1994. Inverse relationship between functional 
maturity and exponential growth rate of avian skeletal muscle: a constraint on 
evolutionary response. Evolution, 48: 1090–1088. 
Ricklefs RE & JM Starck. 1998a. Embryonic growth and development. In JM Starck 
& RE Ricklefs (eds.), Avian growth and development. Evolution within the altricial-
precocial spectrum, pp. 31–58. Oxford University Press, Oxford. 
Ricklefs RE & JM Starck. 1998b. The evolution of the developmental mode in birds. 
In RE Ricklefs & JM Starck (eds.), Avian growth and development. Evolution within 
the altricial-precocial spectrum, pp. 366–382. Oxford University Press, Oxford. 
Ricklefs RE & SC White. 1981. Growth and energetics of chicks of the Sooty Tern 
(Sterna fuscata) and Common Tern (S. hirundo). Auk, 98: 361–378. 
Robinson TB & CL Griffiths. 2002. Invasion of Langebaan Lagoon, South Africa, by 
Mytilus galloprovincialis – effects on natural communities. African Zoology,
37: 151–158. 
Rogacheva H. 1992. The birds of Central Siberia. Husum Druck- und Verlagsgesellschaft, 
Husum.
Saffer VM, JS Bradley, RD Wooler & CE Maethrel. 2000. Patterns of growth in 
nestling Short-tailed Shearwaters Puffinus tenirostris. Emu, 100: 42–48. 
Safriel UN. 1975. On the significance of clutch size in nidifugous birds. Ecology,
56: 703–708. 
Safriel UN. 1981. Social hierarchy among siblings in broods of the Oystercatcher 
(Haemotopus ostralegus). Behavioural Ecology and Sociobiology, 9: 59–63. 
Safriel UN, MP Harris, M de L. Brooke & CK Britton. 1984. Survival of breeding 
oystercatchers Haematopus ostralegus. Journal of Animal Ecology, 53: 867–877. 
Safriel UN, BJ Ens & A Kaiser. 1996. Rearing to independance. In JD Goss-Custard 
(ed.), The Oystercatcher. From Individuals to populations, pp. 219–250. Oxford 
University Press, Oxford. 
References234
Sarsvari L & Z Hegyi. 2005. Effects of breeding experience on nest-site choice and 
the reproductive performance of Tawny Owls (Strix aluco). Journal of Raptor 
Research, 39: 26–35. 
Schekkerman H, G Nehls, H Hötker, PS Tomkovich, W Kania, P Chylarecki, 
M Soloviev & M van Roomen. 1998a. Growth of Little Stint Calidris minuta
chicks on the Taimyr Peninsula, Siberia. Bird Study, 45: 77–84. 
Schekkerman H, I Tulp, KM Calf & JJ de Leeuw. 2004. Studies on breeding shorebirds at 
Medusa Bay, Taimyr, in summer 2002, pp. 103. Alterra, Wageningen. 
Schekkerman H, I Tulp, T Piersma & GH Visser. 2003. Mechanisms promoting 
higher growth rate in arctic than in temperate shorebirds. Oecologia, 134: 332–
342.
Schekkerman H, MWJ van Roomen & LG Underhill. 1998b. Growth, behaviour of 
broods and weather-related variation in breeding productivity of Curlew 
Sandpipers Calidris ferruginea. Ardea, 86: 153–168. 
Schekkerman H & H Visser. 2001. Prefledging energy requirements in shorebirds: 
energetic implications of self-feeding precocial development. Auk, 118: 944–
957.
Scheuerlein A & E Gwinner. 2002. Is food availability a circannual zeitgeber in 
tropical birds? A field experiment on Stonechats in tropical Africa. Journal of 
Biological Rhythms, 17: 171–180. 
Schew WA. 1990. Ecological and environmental determinants of growth patterns of terns.
Doctorate thesis, University of California, United States. 
Schew WA & RE Ricklefs. 1998. Development plasticity. In JM Starck & RE Ricklefs 
(eds.), Avian growth and development. Evolution within the altricial-precocial spectrum,
pp. 288–304. Oxford University Press, Oxford. 
Schreiber RW. 1970. Breeding biology of Western Gulls, Larus occidentalis, on San 
Nicolas Island, California, 1968. Condor, 72: 133–140. 
Schreiber EA & RW Schreiber. 1980. Breeding biology of Laughing Gulls in Florida. 
Part II: nestling parameters. Journal of Field Ornithology, 51: 340–355. 
Searson S & GB Brundit. 1995. Extreme high sea levels around the coast of southern 
Africa. South African Journal of Science, 91: 579–586. 
Shea RE & RE Ricklefs. 1985. An experimental test of the idea that food supply limits 
growth rate in a tropical pelagic seabird. American Naturalist, 126: 116–122. 
Silverman BW. 1986. Density estimation for statistics and data analysis. Chapman and Hall, 
London. 
Skead CJ. 1955. A study of the Crowned Plover. Ostrich, 26: 88–98. 
Smith C. 1997. Robben Island. Struik Publishers, Cape Town. 
Smith JE & KL Diem. 1972. Growth and development of young California Gulls, 
Larus californicus. Condor, 74: 462–470. 
Soikkeli M. 1967. Breeding cycle and population dynamics in the Dunlin. Annales 
Zoologici Fennici, 4: 158–198. 
Sotherland PR & H Rahn. 1987. On the composition of birds eggs. Condor, 89: 48–65. 
Spaans AL. 1971. On the feeding ecology of the Herring Gull Larus argentatus Pont. in 
the northern part of the Netherlands. Ardea, 59: 75–188. 
References 235
Speakman JR. 1997. Doubly labelled water. Theory and practice. Chapman and Hall, 
London. 
Starck JM, S Konig & E Gwinner. 1995. Growth of Stonechats Saxicola torquata from 
Africa and Europe: an analysis of genetic and environmental components. 
Ibis, 137: 519–531. 
Starck JM & RE Ricklefs. 1998a. Patterns of development: the altricial-precocial
spectrum. In JM Starck & RE Ricklefs (eds.), Avian growth and development. 
Evolution within the altricial-precocial spectrum, pp. 3–30. Oxford University Press, 
Oxford.
Starck JM & RE Ricklefs. 1998b. Variation, constraint, and phylogeny: Comparative 
analysis of variation in growth. In JM Starck & RE Ricklefs (eds.), Avian 
growth and development. Evolution within the altricial-precocial spectrum, pp. 247–265. 
Oxford University Press, Oxford. 
Steinen EWM & A Brenninkmeijer. 2002. Fitness consequences of growth rate 
variation in Sandwich Terns Sterna sandvicensis. Ibis, 144: 567–576. 
Stonehouse B. 1956. The Brown Skua, Catharacta skua lonnbergi, of South Georgia, 
Falkland Islands. Dependancies Survey. Scientific Report, 14. 
Summers RW & J Cooper. 1977. The population, ecology and conservation of the 
Black Oystercatcher Haematopus moquini. Ostrich, 48: 28–40. 
Summers RW &  M Nicoll. 2004. Geographical variation in the breeding biology of 
the Purple Sandpiper Calidris maritima. Ibis, 146: 303–33. 
Székely T, JN Webb & IC Cuthill. 1998. Mating patterns, sexual selection and parental care: 
an integrative approach. World Scientific, Singapore. 
Sæther BE. 2005. Age-specific variation in reproductive performance of birds. Current 
Ornithology, 7: 251–283. 
Theil H. 1950a. A rank-invariant method of linear and polynomial regression analysis. 
I. Proc. Kon. Ned. Akad. V. Wentesh. A., 53: 386–392. 
Theil H. 1950b. A rank-invariant method of linear and polynomial regression analysis 
II. I. Proc. Kon. Ned. Akad. V. Wentesh. A., 53: 521–525. 
Theil H. 1950c. A rank-invariant method of linear and polynomial regression analysis 
III. I. Proc. Kon. Ned. Akad. V. Wentesh. A., 53: 1397–1412. 
Thomson DL. 1994. Growth and Development in Dotterel chicks Charadrius 
morinellus. Bird Study, 41: 61–67. 
Tjørve KMC, H Schekkerman, I Tulp, LG Underhill, J de Leeuw & GH Visser. 
submitted manuscript-b. Growth and energetics of a small shorebird chick in 
a cold environment: the Little Stint, Calidris minuta, on the Taimyr Peninsula, 
Siberia.
Tjørve KMC & LG Underhill. submitted manuscript-a. Is the population of African 
Black Oystercatchers, Haematopus moquini, on Robben Island, South Africa, 
increasing?
Tjørve KMC & LG Underhill. submitted manuscript-b. Breeding phenology of 
African Black Oystercatchers, Haematopus moquini, on Robben Island, South 
Africa.
References236
Tjørve KMC & LG Underhill. submitted manuscript-c. Breeding success of the 
African Black Oystercatcher, Haematopus moquini, on Robben Island, Western 
Cape, South Africa. 
Tjørve KMC, LG Underhill & GH Visser. submitted manuscript-a. Growth and 
sibling rivalry and their relationship to fledging success of African Black 
Oystercatcher, Haematopus moquini, chicks. 
Tjørve KMC, LG Underhill & GH Visser. submitted manuscript-c. The energetic 
implications of precocial development of shorebirds breeding in a warm 
environment. 
Tjørve KMC, LG Underhill & GH Visser. submitted manuscript-d. Energetics of 
growth in semi-precocial African Black Oystercatcher, Haematopus moquini,
chicks.
Tjørve KMC, LG Underhill & GH Visser. submitted manuscript-e. Prefledging energy 
requirements of the nocturnally-fed semi-precocial chicks of the Spotted 
Thick-knee, Burhinus capensis.
Tomkovich PS. 1985. Sketch of the Purple Sandpiper (Calidris maritima) biology on 
Franz Jozef Land. Ornitologiya, 20: 3–17. 
Tomkovich PS & VV Morozov. 1994. Some characteristics of chick development in 
the Red-necked Stint (Calidris ruficollis), and the Western Sandpiper (Calidris 
mauri). Bulletin of Moscow Society of Naturalists, Biology Series, 99: 29–37. 
Tree AJ. 1997. Kittlitz's Plover Charadrius pecuarius. In JA Harrison, DG Allan, LG 
Underhill, M Herremans, AJ Tree, V Parker & CJ Brown (eds.), The atlas of 
southern African birds, Vol. 1: Non-passerines, pp. 382–383. BirdLife South Africa, 
Johannesburg. 
Tulp I & H Schekkerman. 2001. Studies on breeding shorebirds at Medusa Bay, Taimyr, in 
summer 2001, pp. 1–111. Alterra Green World Research, Wageningen. 
Tulp I, H Schekkerman, P Chylarecki, P Tomkovich, M Soloviev, L Bruinzeel, K van 
Dijk, O Hilden, H Hotker, W Kania, M van Roomen, A Sikora &  R 
Summers. 2002. Body mass patterns of Little Stints at different latitudes 
during incubation and chick-rearing. Ibis, 144: 122–134. 
Tulp I, H Schekkerman & R Klaasen. 2000. Studies on breeding shorebirds at Medusa Bay, 
Taimyr, in summer 2000, pp. 1–85. Alterra Green World Research, Wageningen. 
Tulp I, H Schekkerman, H Visser & L Bruinzeel. submitted manuscript. Energy 
expenditure in incubating and chick-rearing arctic breeding shorebirds in 
relation to breeding systems. 
Underhill LG. 2000. African Black Oystercatcher Haematopus moquini. In KN Barnes 
(ed.), The Eskom red data book of the birds of South Africa, Lesotho and Swaziland,
pp. 142. BirdLife South Africa, Johannesburg. 
Underhill LG. 2004. Sixty-five years of Blacksmith Plovers in the Western Cape. Bird 
Numbers, 13: 28–29. 
Underhill LG & KM Calf. 2005. How far is an egg through incubation? Wader Study 
Group Bulletin 106: 39–41. 
References 237
Underhill LG, RP Prys-Jones, EE Syroechkovski, NM Groen, V Kapov, HG Lappo, 
MWJ van Roomen, A Rybkin, H Schekkerman, H Spiekman & RW Summers. 
1993. Breeding of waders (Charadrii) and Brent Geese Branta bernicla bernicla at 
Pronchishcheva Lake, northeastern Taimyr, Russia, in a peak and decreasing 
lemming year. Ibis, 135: 277–292. 
Underhill LG, A Tree, D Oschadleus & V Parker. 1999. Review of ring recoveries of 
waterbirds in southern Africa. Avian Demography Unit, Cape Town. 
Underhill LG, PA Whittington & KM Calf. 2001. Shoreline birds on Robben Island, 
Western Cape, South Africa. Wader Study Group Bulletin, 96: 37–38. 
van der Ziel CE & GH Visser. 2000. The effect of food restriction on morphological 
and metabolic development in two lines of growing Japanese Quail chicks. 
Physiological and Biochemical Physiology, 74: 52–65. 
van Paassen AG, DH Veldman &  AJ Bientema. 1984. A simple device for 
determination of incubation stages in eggs. Wildfowl, 35: 173–178. 
Vermeer K. 1963. The breeding ecology of the Glaucous-winged Gull (Larus 
glaucescens) on Mandarte Island, B.C. Occasional Paper of the British Columbia 
provincial Museum, No. 13: 104. 
Vermeer K, KH Morgan & GEJ Smith. 1992. Black Oystercatcher habitat selection, 
reproductive success, and their relationship with Glaucous-winged Gulls. 
Colonial Waterbirds, 15: 14–23. 
Visser GH. 1991. Development of metabolism and temperature regulation in precocial birds.
Doctorate thesis, University of Utrecht, Netherlands. 
Visser GH. 1998. Development of temperature regulation. In JM Starck & 
RE Ricklefs (eds.), Avian growth and development. Evolution within the altricial-
precocial spectrum, pp. 117–156. Oxford University Press, Oxford. 
Visser GH, PE Boon &  HAJ Meijer. 2000a. Validation of the doubly labeled water 
method in Japanese Quail Coturnix c. japonica chicks:  is there an effect of 
growth rate? Journal of Comparative Physiology B, 170: 365–372. 
Visser GH, A Dekinga, B Agterkamp &  T Piersma. 2000b. Ingested water 
equilibrates isotopically with the body water pool of a shorebird with 
unrivaled water fluxes. American Journal of Physiological Regulatory Integrative 
Comparative Physiology, 279: 1795–1804. 
Visser GH, KL Krigsveld, J van Gils, JB Williams & RE Ricklefs. submitted 
manuscript. Energy budgets of precocial American Golden Plover chicks in a 
subarctic environment. 
Visser GH &  RE Ricklefs. 1993a. Temperature regulation in neonates of shorebirds. 
Auk, 110: 445–457. 
Visser GH &  RE Ricklefs. 1993b. Development of temperature regulation in 
shorebirds. Physiological Zoology, 66: 771–792. 
Visser GH & RE Ricklefs. 1995. Relationship between body composition and 
homeothermy in neonates of precocial and semiprecocial birds. Auk,
112: 192–200. 
References238
Visser GH & H Schekkerman. 1999. Validation of the doubly-labelled water method 
in growing precocial birds:  the importance of assumptions concerning 
evaporative water loss. Physiological and Biochemical Zoology, 72: 740–749. 
Vleck CM & TL Bucher. 1998. Energy metabolism, gas exchange, and ventilation. In 
JM Starck & RE Ricklefs (eds.), Avian growth and development.  Evolution within 
the altricial-precocial spectrum, pp. 89–116. Oxford University Press, Oxford. 
Vleck CM & D Vleck. 1987. Metabolism and energetics of avian embryos. Journal of 
Experimental Zoology, Suppl. 1: 111–125. 
Voß M, E Hartwig & G Vauk. 1987. Untersuchungen zum nahrungsverbrauch der 
Dreizehnmöve, Rissa tridactyla, auf Helgoland an handaufgezogenen 
Jungtieren. Seevögel, 8: 5–13. 
Walsberg GE & WW Weathers. 1986. A simple technique for estimating operative 
environmental temperature. Journal of Thermal Biology, 11: 67–72. 
Wand MP & C Jones. 1995. Kernel smoothing. Chapman and Hall, London. 
Ward D. 1989. Allometry and the breeding biology of some plovers. In MN Brunton 
(ed.), Alternative life-history styles of animals, pp. 371–384. Kluwer Academic 
Publishers, Dordrecht. 
Ward D. 1997. Crowned Plover Vanellus coronatus. In JA Harrison, DG Allan, LG 
Underhill, M Herremans, AJ Tree, V Parker & CJ Brown (eds.), The atlas of 
southern African birds, Vol. 1: Non-passerines, pp. 396–397. BirdLife South Africa, 
Johannesburg. 
Ward D, LG Underhill & AJ Tree. 1997. Blacksmith Plover Vanellus armatus. In 
JA Harrison, DG Allan, LG Underhill, M Herremans, AJ Tree, V Parker & 
CJ Brown (eds.), The atlas of southern African birds, Vol. 1: Non-passerines,
pp. 396–397. BirdLife South Africa, Johannesburg. 
Weathers WW. 1979. Climatic adaptations in avian standard metabolic rate. Oecologia,
42: 81–89. 
Weathers WW. 1992. Scaling nestling energy requirements. Ibis, 134: 142–153. 
Weathers WW. 1996. Energetics of postnatal growth. In C Carey (ed.), Avian energetics,
pp. 461–496. Chapman and Hall, New York. 
Weathers WW & RB Siegel. 1995. Body size establishes the scaling of avian postnatal 
metabolic rate: an interspecific analysis using phylogenetically independent 
contrasts. Ibis, 137: 532–542. 
Webster JD. 1942. Notes on the growth and plumages of the Black Oystercatcher. 
Condor, 44: 205–211. 
Webster MD &  WW Weathers. 1989. Validation of the single-sample doubly labeled 
water method. American Journal of Physiology, 256: R572–R576. 
Wetlands International. 2002. Waterbird Population Estimates. Third Edition. Wetlands 
International, Wageningen. 
Witt H. 1977. Zur Biologie der Korallenmöve, Larus audoinii, Brut und Ernährung. 
Journal fur Ornithologie, 118: 134–155. 
